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Abstract: 

Provided are a method and an apparatus for encoding/decoding digital data. The 
encoding method includes expressing a predetermined number of a series of digital data 
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The decoding method includes analyzing the significance of the encoded digital data and 
decoding the analyzed digital data from more significant digits to less significant digits 
by a predetermined decoding process. Therefore, more significant information are first 
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^ ^^S^ PXI^ GIIOIEi£j ^^sf ^ SxICHI ^9.^M, ±^ DW^SJi ^^£1 PXI^ CilOIElM ¥^£[6^^ ^^g^ PXI^ dlOl 

El ^'^'m :?H4^^ cixi^(Digit)^ s^m^ e+:>ii: ^ §^ :>h4^^ pxi^^ s^s pxig qioieim^ pxim 

01^01X1^ 5j^^?]pxi^ Ai^:^^¥P gfi£:'F pxi^ ai^I:^ ^§o| ^^^H^gQi, oj^y ^^ifa^^ 5§,^mi2. pxi 

g pioissj pxi^oii oh:^^ pxim ¥s£fs pxig qioieim ^^sfsh^ pxig qioi&i 

MSI §fi£s m^m^ m^BDW: ^ pxig m\E\m mQ.^:>\ pxie^ei rnsis^^^ pxi^s mBi:?haAi ^^m^ 

gOll Sj6H ^ssFm^ ^^sfE+:>llM ^S^S ^^P. 

e ^^SOII £jms, eSt^ SMMOl eiXi ^sSfgo^MI bl^>.Egoj ^^j^ aOiXI^IU ^^^£IP &XISi£ MUSI gSfM 4^ 2iP. 

CHSE 
£1 

SAIIAI 

£ 1^ e ^SOI! £j§^ PXIg SxISJ £A|*h ^OIQ. 

£E 2^ eSHSI PXI^ ¥^Sf Il^SM £EAI§h :?H^E0IP. 

5E 3S-S ^^SOil dlMMS ¥m§f 3^S# £A|g^ :?H^£0IP. 

£ 4^ e ^^SOII 21 Sh ^sSF §3^121 M^£S £EA|£^ 5tl0IP. 

£ 5^ S ^^90il 2^«^ 2P2 ¥^S^ SXIHI SEA|§^ 5t!0IP. 

£ 6g £ 52J b|^n|j?J¥£l Ail¥ =?^m £Alth 510IP. 

£E 7g ^ ^^SOi( 2P2 ^ssfSx|£| M^£^ SAIth 510IP. 

£ SB ^ ^^soii s\m bips ¥^sf sxis] mm^^ ^Mm ^oip. 

£ 9a UiXI £ 9e^ b|P£ ¥^£f Sxl01IA-i£J blP£ XH£I £A|§H 5tl01P. 

£ lOa S ^^SOil blPS ^^s^ Sx|2^ ^^g M^£S £A|£^ 5:10IP. 
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A/D ^mm mD\ ^mM^ ¥ n2\ ^^m mo.^ s^a. mu^ Al^^^^sl s^^y^g oi<i^^^^ m^t: assKSampiing) jifsoia. m 
21^21 ^ghg^o^ £i= gfxhsf ihsoia. 5!^£i g^xFSf^ Aie^ noii/d a^a^ x(n)e :?^^e^ a^si ^ 

& S& esj E.^ y(n)oS 3fS0ia. 

01^ B^SMI PCM(Pulse Code Modulation)^! ^^Se 0|g6K>l QB xHai Hfgoi ^figi:?l ffHSOII ^X\m 

s pioiEie AFgm:?!^ DH¥ m^mo. a^xiah. oigj e^t.^ ^^ii pioieim xi§ah:>iu a^m^ai ^sa^ ciioiEisi b:?|2j s^schi 

oiej m^ow ey^sni (Entropy) ^^msat ¥ssm oib g#sj ^ig o^x^§^M ssmot ¥sSfm mafAi &^ 

t^ PCM QioiEiOKe nsme ^^'^a^ ^^ssi iifse sa. zidin diM>.eg« g>>xh£^Q qioiei sie} ohuaf e^^ 

6PI ^th ^D[^21 ^^£|CH SiCK 

5^J:l°^ o\m:H\ ss^g ^ssoii CH§^ uBigioi aioiE-isj ^>m^^ b^s aioiaee ^^ifeHAi die>.e§!e 

"^^m s¥ ^^^5.^ oi^sj biM^Miisj snmoi m^B §ss oisihi ax-ii bi^^e^i g ^ 

¥ bi^^^^tiBoi mmm ^^goio^ e^ae. mmm §as ^sisfe bi^rir^^ioi ^sisxi at^ b|e>^ea|oii oisii efis:'! 

CHE! bl^eoil ^^^-1 dl^>:e^e Ef^a. eS«2j ¥^sf I^ISOIIAl bl^^^egoj jl^M 5FX| 3^32 ^015! b|^go|| ^of 

^xii^ oig^ii biM^^^goi e<!ii2>^e eeHAH ^i^^ oi bi^^^^si^ « ;hsj ^^o^ 2^;hoi fiLHSia. a^^y^oii 3f¥a!:'h 
^eja^xi a^d^sj ch^^oi eofAi ^^bohai eyi ^5 ax^l:?^ ss^shxi ^^sm ^¥Boi ^^diBOii £svs^:hi 1 s¥ #b!^ qioiehs 
xH^i' 4^ aa. bi^^n^^oi oFu ^¥ bi^^^^'Be :'^xii2 '^mm s¥ mms] ^^^m ^mn mo\\:^c}, c\x\m 

m\E\D[ 2.C\2. QIOIEI ?iOil IH^EI^ ^EIM Mm^:>\\ blP£ dlOIEiE^^ sf^Olj ZH^£i^ 0\U\X\D[ &^0| ^HEUI^ BM 

:hi sa. 



:D[Mm ^^aPI ^Sh. ^ ^'^0\\ 9\m C\X\m aiOIEH ¥^sf ±^ dw^si ^^s\ c\x\m qioipm ¥^lfm^ ^^0\\ 910\ 

AH. ^01 pxii QjoiEi ^§£J mm dw^s] pxi^(Djgit)^ H^m^ xiiie:»ii; ^ ^01 :?h4-3j pxi^^ s^^ pxi^ qioiehm 

2\ mSL5:J[ feS aX\^m^ OI¥OiX|^ SJ^^iPXI^ AI^>::¥Ei gfi£:)^ PXI^ Alf|>^ 4:§£j ¥m£fg^SO|| SISH ¥S 

sfsh^ ^I2b:>iim fis^eoi b^^sia^p. 

;tiii&:?ii^ ^01 c\x\m miEimm mm ^i^sji H\^m o\b chioieis Rmm^ bd\\o\ii. M2^d\\^ s^s oisichoie-i 

m2\ mSL^^\ ^l^^^ b|e(MSB)g2J A|l!>iS¥Ei AmmO\ gS£:?h bl^ A|?!>iS 4i§2| ¥^Sf^SO|| 2] 

^mm ai^:^::^ ^^5^:0 u\^mm ^§ :h4^2i bi^ &?]^ mo\M ¥^m^'m ^s^^ t^c^. 

e ^^SOil 2Jt^ Pg PXIl GIIOIEH ¥s£f ^S^, ¥^(sign) PiOIElSf 3::>l(magnitude) QIOIP^ OI¥OiXI^. ±^ ^4^2| ^g^£i PJjg Ql 
OlEiM ¥^sfm^ g^SOil 2IOiAH. ^^:»| PXI^ DIIOlEi ^'^'m 4::§°J ^4=2J PXI^(Digit)^ ^^BI^I: R^B C\X\m Ql 

0IE1§S =?^mil ai= B:>| CI10IE1S2I efiSE:?^ :?!§r PXIM(Most significant Digit)M^ 0I¥01XI^ PXIM A|^>^(se 

quence)M ±^BJi ¥s£f^aoil SI8H ¥ssf6^^ X-||1B:?il: 40| ¥mfifS PXI^ Aj^:^ m SOI OhU GlIOIEiOII aH&8^^ ¥a GjlOjEl 

Me ¥^sfm^ iii2&:Ni; ^01 pxig pioiEi^i ¥^fif£ixi sfB 3:»iciioi£-i g efi£:?h pxi^ ai^^m ^ssj ¥sif ^aoii 21 

5H ¥sSfm^ M3^J\\; ;^l3B^I0ilAi ¥^sfa PXI^ M^^ m SOI 0[\=\ BJ\ QIOIEHOII 6Hirm^ ¥^G||0|Eie m ¥ssf£iX| d^B ¥ 
^(sign)QIOIEiM ¥as^8^fe MA^DiU ^ m3B:^\ ^ MA^DWm QXm CIIOIEiSI 2| PXI^OII CHSH ^I5&:>lie S&&OI b! 

^^mP. 

^&&:)||^ cixig dioiEiMe mm j^^2\ m^m Dm oia qioip^ h^sf^ &:?iioiii, ^:?i uax\ M5Bj\\s\ pxi^^ 

Jiii&:>ii LHxi J3i5&:>ii2j ¥asf^ ^01 3:?i giioiei ^ ¥^(sign) QioiEiOii oi^ bi^ Ain^^g =?^mii 91^ ummm ±^ 
die e?is ^oiAi ¥S£f&e ^SHs mQ. 
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:)\^^ D^iiim ^ rn^ow 2\m c\x\m QioiEi ^^s}.^x\^, d}\^2\ m^9\ Qx\m PioiEie ^si^m^ ^x\q\\ 9Xo\ 

M, ^D\ 'c\x\m pioiQ ^'^^m ±^2\ mm :?H4^^ bi^^ oi^chxi^ oiaaioiEi^ s^moi ui^ oi^^e^^; ^ m^m 

PX11 PIOIQIJ^ ¥^(sign) QIOIEifif B:? I (magnitude) QIOIEIS Ot¥01§ IIH. blM^ih^ QIOIEiM ^ ^ 

B mm u\^mo\\ am HD\m\Eim sofah ^^sfam. ^oi bdipioiei e §oi o^y aiJiQioieioii an&m^ ¥^(sign)Gji 

:?!^^ 2} HIM ^^m^i ?|oh, e ^^soii 2|^^ c\x\m m\E^ ^^a^. cixi^ pioiQ^i diximoii esEM dh:>^ mQ.^:f\ fes 
cixiE ¥sms cixi^ dioiae ^asfa^^ g^aoii s^oiai, ^ssfs cixii qioieimsj gesg m^sf^ 

&&0I b^g^8^Q^. 

pxi^fe biM s§ ^s^s thcf. 

^ ^Ssie GilO|Ei^¥Ej bl^B^^ U¥iCHE! QIOIEiM ^^aFb E+:?il^ OI¥CHSe thCK 

^oi D^Mm ^m. e ^^soii £i§^ L\x\m qioiei ^^s^ uxig qioieisi pxi^oii es^s dh:^ ^i^'i mo-^D^ 

PXI^ ^og ¥ssf@ axm QIOIEiM ^aSFSF^ SiOiAi. ¥ssf@ PXIl GllOIElgSj gfiEM g^HB^i!; ^ 

C\X\m aiOIEiHI BiPIPIOlEiM PX|^¥Ei ^Q£:?h bc^^ PXI^^ LHBj:?h3AH ^slf^^SOil £|6H ^^If^b 

B7{\i c\x\m QioiEisi ¥^(sign)Giio(E!M ^mmmo\ oiM ^oi ^sif^ BD\ m\E\s} ^mm^ xM2B^{\m s^^^^oi m^^m 

PXIM^ bl^.oj^ ^Sog tKQ. 
^ ^Ol »»EiBm^ Q10IPS¥Ei blMB^I^ U¥iaia CHIOIPM E+:>ll^ OI¥CHSe ^S^S t^P. 

^oi mm, e asoil 2J§^ Qx\m qioieh s^^i^. pxm ghoieisi bi^oii gssg ohti fee 

bIM ¥^sf9 QX\m PIOIE-iS ^Ssfm^ SxlOil SiOIAH. ¥SSf& PXIl GHOlEi b|e>.egoj ms gfi^g ^^8F^ b|M>i 

M^^^¥: ^oi px!^ ciioiEis b|e«E^ k:^^ bi^^ mBj:)h^AH ^safa^^ ^mm^: ^ ^oi ^^£f¥oii 

AH ^^fifS CllOIEiM^¥Ei ^mSJi bl^oil Qie^ g^g ^IfoHAH 2| PX|^ QlOIPg ^S16f^ blM^i[¥g ^S^^ 

^ssf¥^. ^I'l pxii aioipoj a:)iciioigM pxi^^ei efi£:?h pxi^^ L||^|:^^eA^ 4i§2i 

aOil SISH ^SSfSfe 3:?|CllOIP^S£f¥; SJ ^I^l PXm QIOIEiSI ¥S(sign)PIOieiM ^^SFshOI OIM HJ\ QlOIPSf 

^Ol ^sm¥= PXm QIOIEiM bl^¥E4 bl^S LHE;i:?hSAH ^slfmoi, bIM 

BmS. UViOIS QIOIEiM ^^soi m^^imp. 

QB ^Mm mm, ^ m^ow ^m 9.c\2. sxi^. ai^i s«2j sps <m^s ^^4^ §^ ^^a^^ 

M2i/^m^ eyii¥; ^oi -(M^m ^^4^ cH^^s gfxfs^mb g^xnf¥; s>^x^£^& aioips bi^ e+^s uv^ bi^ 

M&¥: bi^^^^^oii/d mm^ miam m m^mmmMssmm ^o^A^ ¥Ssf6H2. ?ii^5h/h bi^ bi^ee eo^A^ ¥s 

sfm^ ¥^lf¥: ^ ¥Sfif¥OIIAi ¥^2fS QIOIEiMHf ¥SSfS GIIOIPMOll ^m SMM bl^oj blM:^^ 

bi^>^M^' ^^¥°J bi^>i^ij ^^^Ai^, ^n^4=¥Ei ^E^4^£j ^AicH^ ^^^^e ^s^^ mo. 

OB I2fHIS mm, ^ ^^§011 2Joh SP2 ¥^lf ^aS, 4:§£i ^Ef-^ m^^^ 2>^X^£f& 2.C\9. U\0\E\m bl^ Bm^ 

u^^ bi^^i^s Qiome e s]^^^bi^(MSB)Me sofah ¥^£foH2, :^i^5HAi ^^m bi^ bi^ge eo^A^ ¥s^m^ 

B:'ii: Si ¥^£fs aioiPMSf ¥ssf& Qioip^oii Bm ¥:?f^2i see bi^si gss biMr^^^^iiHS a^ah^ 

PB ^^^api ^ith. ^ ^^soii sps pioiEi '^m.m Sxi^. ¥^sf@ 2P£ c-iioiE-isi u\^±^^m s^ 

xioii 2ioiAH. ^oi bi^^^^e ^^am bi^M^i M^m^ bi^>^^ii ^^¥; bi^^i^g ^^¥OiiAH mo^^ow 

Pdf mQ^:f[ bi^¥Ei ^fi£:'f bi^^ LijBj:?hSAH ^oiee g^x^sfbiM£f g^xhsf ^iJ2j fi&m^ ¥:?h§s ^ g^xhsf^ ai 
oiEig ^^sfsffe ^£sf¥: ^:)\ m^m^ ^xm ±m bd\2\ g^x^^^^ QioiEis b:^\s\ ^m.^ mmm^ ^g^xhsf¥: ^ ^^x[ 
sfs ^s.m Al^^se^2i <Ms^ es^m^ ^^^4./A|^^ oHS!¥g h&&oi b^^5|s^c^. 
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nkMm ^^spi e ^^soii sigh bips qioiei ^m.m sxife. gj^ bips ^^a oiiiK>is^&(DCT)8^fe oi<^k)i^^ 

&(DCT)¥: ^O! DCT^^S QIOIE-iM ^^X^sfm^ g>^X^sf¥; ^ S^XflfS QlOIQg gSEOII ©Bf ¥:?fSS. gfX^sFS iiMOII CHt.^ 

am III HIM ^^m:)\ ^m. b ^^soii 9\m mas. qioiei ¥ssf ^^^s. oiiiK^^s&s gjg^bips grxufm^ e:?ji: ^ 
g^x^fifE! Qjoias eQ£oii ccfei ¥:?i§a. g.^xi§fs g^^oii ^:|je^ saa biMB^^ i4¥^ 3^1; gfi£Oii coai ggrs QioiEie 

QB Di^^ ^JAim ^m. & ^^soii bips aioip m^m sxi^. bl^>^,ege ^aah:n bie^sj efi£S ^ 

£ grxufbi^sf ?>^xnf ±m2\ BD\m R%'d[^ ^ z^xmm qioiehm ^^ifm^ ^^sf¥; ^^sf& ^x[m ±m h:)\2\ grxi 

PE D^xiim ^m, e ^^soii s\m bips qioip ^mif ^a^. ¥^1^^ bips aioipsi bi^i^^^ne ^^sfSF^ &^ 

soil 2i01/H. blM>iMiie 9Ji^ bl^esi M^6K)j eSSE:?^ b|M¥E^ eS£:»l blM^ L||2;j:?fS/H ^0]£ 

grxfsfbi^sf g^xhfif B^\m ^mm^ ¥:?f§s sixhsfs aioiEis ^sifsi^ ^oi ^^sf^ ^xjtm bd\9\ g^xufs ai 
oimoii/H ^¥S &^^moj ^ bh^^t.^ ^^Aioiie ^^Aiiai ahP. eixi ¥^ifs^xi£i sx-n^ei DW^m 

HhP. PXIl £ 10i| £AI9 ¥ssf ^^XlOil EISH bl^^^^o^ ^mo\BC}. 01 CH bl^MOl 21XH ¥^lf 

£|0i bl^>V:eiie ^^§^P. ^ ¥SsH^ aiOIQ ^^M^i ¥ssf ^{^^^^ Zl ^CH^ei SQSOil a>si ^§SP. ^ 

^ ^^^01 ye ^MMoii biSH ¥^^^p. oi2f ^01 ^fif^ §ae¥Ei ¥^sf::?^ mgoii sigs bi^ ^^^^sp xls^^xl 

Aig& bi^:)^ of>iLi ^ohxi^ ¥^fifs n ^etoii s^n bi^>::^ij£j x-iiste oF^aim^ 4^5e sap. bi^^^eg ^^i^^oi ^9- 
^m.mD\o\\M m^m s¥ ^¥ ghoie-ih^ ^^oi ^^^moj Qx\m sh^qp. mx\B ^d\2^ m^iow 

m es8KHei£ mQ.m eix-i ¥amEi2i:?i iSAmm sxii^ioi ^ensi ¥asf^a3j sibi^shini ^x\m 4^ sip. 

£ 2^ ^^.^^ei ¥^sf £EA|§^ 3joip. 01^ ^^o^ ^mmm m essoii 2^:?ii2ioi ^ahch^ ¥^£fep. coEf 

Ai Sxll bl^^^^i g i^¥^01IAH¥E-i ^¥2j b|^>i:^e|ohs a^^qHO^ ehPH shP^. S¥^01l Mms\X\ U\^±^^0\\ 
§a01l b|8H g gfig^ SSMOl i^¥^SI b|e>,ei!oi| ^^61 S^oi fi&£l01 5JA:?il @P. 

Oiai&h OI^S ^ ^^SOIIAl^ El SUf ^^01 PXIl PIOlEiM bme?IS U^P. ^S^^oS b|e(MSB. Most Significant Bit) Ibl^oj 

ij5f?iblM(LSB. Least Significant Bit) 1b|^£| gQ^Oil bluH kP. HfEFAH grxfabl^:?^ b|^^>^s ^ ^P 

n eB^^ 4^ 2a:>i (Di^oii 5j^^?ibi^^¥EH ^jaf?ibi^£j ^ah^ ¥^^61-^ A^gt^P. 

£ IB ^ ^^SOll 2joh ciXIl QilO|E^£J ¥ssl §X|°J £A|E^ 51^^AH, bl ^Ml^¥(1 00), ¥^sf¥(110) ^ bl^5i|lJ¥(1 20) 

^ oi^oisip. oi:?iAi ^^:?! pxii pioieh^ oi^aioiEi^ oi¥Oixi 9i9.o\, dw^sji bi^^ s^sjoi 91011 :?F§mDi. ^01 pxm 

C-||0|P:»| n^2\ b!M^ S^£I01 SIXI Q^o^ 2!Xi :?H4H1 bl^^ a^£|£^ thP. ZldlH ^ ^AlOllOllAife CIXIM QIOIEil^h 
DIE! PIOIP^ E^^6^aX|o^ 0\B PIOlEi 2\2\ lOaOlU 16S GIIOlEi ^iE 1 4 SAHDj, 0|E."|^^ S¥01lfe PXIg QIOIEI^ bl^^ 

£1X1 ail pxi^ fi^sp. 

^Ol b|^Mm^¥(100)^ ^'gd^ PXIl PIOIEHM bl^e?!^ ^%^§hP. PXIl GilOIEISJ ¥m(sign) ^mmn QX\m PIOIEiOII gcn 

mdWM alOlE^Hl s^^m mo. mm mcM^oi QioiEie oi^qioieh^ (ni £ 33f ^oi bi^oj o| 

xioii mE}M bi^oi! 6H&£j^ ^mm mmmM rn^ow m^si^ Qioipee ca^ so^ai ah^^ ai^^m ri^p. oiim mo\, ej^^ 

PXIg ClIOlEi:?^ -31. 12, -9. 7. 17. -23. ... OlEIS. GilOIPOil P^H^ MQ^m 31. 12. 9. 7. 17. 23. ... 01 @P. ZldlH gCH 

2^01 ^aH5! QI0[Ei(31.12.9.7.17.23)M OlSi^^S S^me a.b.c.d.e.f:?h SP. 

31 : 11111(a) 

12 : 01100(b) 

9 : 01001(c) 

7 : 00111(d) 

17 : 10001(e) 

23 : 10111(0 

012 QIOIP^ ^rnoWM ^ bl^Oil □e^ SSM ^^^sHAi x^all^ eoUH AHS^ A|^>i(sequence)e 2}^P. 21X1. bjeon 

CHg^ pioiEiMM ena 3121 si^^ bi^oi 1^ 122] bi^ei 0. 9°i ^^^^ bi^ei o. ... eoi @p. a>eiAi sj^^ biMoii sh&si^ bi 

^SSr QIOIElfe 1.0.0.0.1.1. ... 01 SP. DEIH Pg ^^?i bl^oj Al^^^fe 1.1.1.0,0.0.... 01 SP. :>1I^8HA1 2f bjeoil 6HSmfe Al€!^e 
4 SAP. DFXjSvo^ SiSF^ bl^oj A|f!>ife 1.0.1.1,1.1.... 01 SDK 

¥^£^¥(110)^ bi^^&¥(ioo)oiiAH omaioipe ^2 
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Most Significa nt Bit : mB)D\ £112 gQ£:?^ :?F§r d|^^ 5| 8^¥l bl^ (Least Significant Bit : LSB):)[ SCI. ZI£|:q ^:?| ^asffe 

PioiEiM xism:?iu s^spi a^naiee oi§aK)i 4^sse^c^. 

)^ ssmol 21^?) bi^ee ^^em. ^aee ^^^m Mmmo\ ^mm^Q. ^:f\ ¥^tf^^ao 

^fe ¥^lf(Arithmetic Coding)U ^R21 ¥s§f(Huffman coding)2f A\^m ^ 3 ^. b|^s« ^O^Ai ¥^ 

s^8^fe dl^gth{Bjt-Sllced) ¥sSf g^^M A^g§^D^. 

^^D\ C\X\m Gi\0\BJ[ ¥s(sign)C-ilO|Ej£f 3::>l (magnitude) PIOlEi^ 0\mo\^ (IHfe ¥slf¥(110)fe blMMft^¥(1 00)011 A1 
bl^gg^ QIOIEIM e 5l^?lb|^(MSB)M0il CH§^ B:?I QIOIEiM SOhAi ¥^^^11, 3^112 ¥^SfS BI^IPIOlEi m SOI OF^ BI^IGII 
CIEiOll 5H^5^^ ¥S(sign)G|IOI9M ¥^£feha. OlSHah bl^(LSB)^ UIBj:7FD1 ¥S(slgn)aiOIEi2J ¥^£f 

£1X1 ¥S(sign) CIIO|E^e^ CH^^S ¥sSf5hD. 

g ^^soiiAH s.^oii imaH moi^m nH^oii ^msi ¥^2^01 (+)oixi (-)e]xioii cut^ ¥^sf£j>iu ueoii 

¥ssf£jOiO^ EhCf. 01^ 3¥ 3 012011 ¥si.^e ¥s^^^l:f^ g ^fieh o^xi ¥msf6h^ ^^^Hi-Cf. bl^Oi|AH¥ 

EH ^^?1blM0il 101 U9.D\ STJUI^ gfX^sfS 2.^^ 0^^ U^0\\ ¥^2^01 ¥2]DimCf. ^, g|X^^f@ 2^^0l 01^14=^ 000112J 5b|^ 

s s^sin 5biM m 3bieotoi Mm^cm. ooooosj ^^g^o^ ^^sa. mEJtM oi ^m,m^D\ SiPeHs o\^^ ^ssi^ 

§ 5!oia, must 5bie e 4biE:^^ Ahgsas oooiosj g^oi m^^m ¥S2^^ s\u\m d[x\d\\ sa. bi^ goiiAi o 

01 usa:?^ 101 xim usa^ gfx^sfs stoi ooi ohy oie! ato^ ^^s^^q^ 2Idioi°^ ¥^atoi mQ.m siaie d\x\d\\ bq, 

2| ^^MS m^^^ bi^¥Q s^oH u^^ [Pi xHMog 001 o^y loi use, oi o se^ i2i PMOiife ^mm ¥s§f8h:?i aoii (+) 
eiJi (-)eixioii a>£f ¥^2^e ¥^£faHo^ mu. 

o\\m m^, oiioiiah m^^^ bi^M ¥^if^^ iih. eix-i loioe ^mmrn ^ ^mu\m9\ mQmx\o\\ oigv tta. oi oh s 

m m\ ^mowM ooi ohy stoi x^m9,s, asioss. oi ^ ^goii am ¥^tiieg ^mq^ ¥ss^§^ ^ 

oil ooooe ¥^sf§.K:F. 

^:?l b|^nM5i^(i20)^ ^Ol ¥^sf¥(110)OilAH gfi£OII CCfS^F ¥slfe QIOIEie ¥Ssf£i^ ^AlOil CEfEl ^SF^ a::'|S| b|^>::Mij(bitstre 
ann)SS E^^C^. 21Xi bl^Oll Ojg^ bl^^^^ ¥^sfe GIIOIEiM bl^i^^Ho^ A^^s^ ¥s(sign) 

Oil §ss ¥sSf5HAi n §mm biM:^^ijos aoiAi sxHi^ei bi^>.ege xiisfshu. 

mm, ^^mukmm mtwM eeoisi bi^:±:^i}g e 22^ ^mm^\mm :Hn ^bhsi pxi^ qioiei^ ^^01 @ck e ^^soiiai^ 

5!e eiXi ¥alf6HAi bl^>^^a|g ^^Shoo^ ^^sf:?|01IAi£ mQ.^D[ ^S^. m b|e>^eajo| ^AlCH^ bl 

£ 4^ e ^^SOll SIth P Xll CIIOIElSj mX\2Ji M^E^ £A|§^ 2!oSAi, bl^>;MilS^¥(400). ^mSF¥(410), b|^^t^«( 

420)M 01 ¥015! a. 

^:)\ bi^r^^^i)^^¥(4oo)^ bi^^^ij rnowM ¥sif@ QioiEiee efiEOil a>Bi ^wthP. ¥^2f:'iojiAi dioiEiHj efisoii 

WtE}M ¥Ssf@ QIOIEIM bl^^^^o^ RteSi:?! IH^Oll ^sm::^! Oil AH £ ^fi£Oil Ofd^AH b|^>,eg^ ?r^01|A1¥ei X[^\^ M^sH 2}CK 
eiXH bl^Oll CHEh bl^^^^ g^MOll Qlt^ ¥s2f9 QIOIPM bj^^^UOllAl ^W^H U1I2 i^^OllAl 5^ ¥a(sign)01l 

§ss Mws^a. oig:>ii m^E. ¥s§f£|oi ghoiei^ ^s£f¥(4io)oii rnrnxin ¥^(sign)oii □lt^ b|e^i^«(42o)oii mm 

^aSf¥(4io)fe ^01 bi^>^Mg ^^¥(4oo)0iiAH ^oiiAi bfMMi.^9 tis^mm es£:?^ bi^«Ei ma.^:>[ biM 

^ uiBi::'F3Ai ^^^^t^p. ¥^sf::?ioiiAH biM^i^s aioiEig ¥s£fm:?i mm a^nai^ei «. ^ ^sSf^^ge mm ¥^£fs GiioiEi 

^¥61 bl^M^^S QIOIEIS ^ 91Q. ¥msf:'IOilAl ^^^^o^ gO] sM^o^ o^^g o|^||;^ ^^o| bjeoi|^3h dloiElMe ^ 

01 ^E-lMS ^Sfi^em ^^sfS ^E-l§OilAH ^M°J bl^^^-- QilOjEiMe ^^t^Q. 

bl^^i^¥(420)b ^^::^l ^^sf¥(410)01IAH blM^ihS 0121 GIIOIEiMe bl^ §a¥Ei ^Al^^ bl^ §M 

2} ^MSI biegsM ^amOl CIXIl CIIOIEIS eh^P. ^aSfS 2| bieo|| 5HS£I^ QIOIEHMe :?FXII} 2| ^M2| PX(^ CIIOI 

EiSi 2| bl^ ?IX|0|| 8HSm^ at^e xH^l^eSSMl ^EH QIOIPOll ^012^01 ^SHS! S^MM ^ SiCf. 

ZlElIi ^^::>l bl^r^^i] M<i£| ¥(400)01! Ai =?mB ^ ^mO\\ ¥^(sign) SMS OlgoHAi ¥^:?^ (-)ei 3¥0il^ gCHStOll -ie SSHAi at 

01 (-)2^^0| 6H^CK 

Oils mo\, ^mm^ s\^m m^mow zja^ m^^d[ 1.0,0,0,1.1,... am mx\. Qx\m m\am s^s^^qi sbi^:^^ A^gsaa. mm biMg 
m aioiEis¥Ei pxii aioiEi^ ioooO(2) . ooooocz) . ooooO(2) . 10000(2) . 10000(2) . ... OS ^sioi @p. nam am ^m bi^oii ciis^ 
Ai^:^B s^ss^:Hl qck ^?i biMeoii c^m Am±D[ 1,1.1.0,0,0,... a^s ^sisi^ ax\m ghoieh^ iiooO(2) . oiooO(2) , oiooO(2) . 1 

0000(2) . 10000(2) . ... 01 BO, OIS! ^^9.^ >II^SHA1 5|8h^ bl^ojl CHSt blMS^^ Q|0|E17?FXI ^SSUl ¥^(sign)0|| CHeh SSTJhXI ^Sl 
S!SH gJ^S QIOIEiSf QIOIEIS ^^1^ ^ aiQ. 

tt^ £ 5^ ^ ^^9011 2Joh ^^sf SXI2J M^£S SEAIth SiSSAl. A|^^/^^^^ gaij¥(500). gS^'£l¥(510). gfXFSF¥(52 

0), blM5i|U¥(530)^ OI^OISICK 
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'^31 AlZh/^nf 4^231] ¥(500)^ A|Z^S^£J <!i!sS ^^4^ tls.^ ^^thP. ^Ot ME^^ dl¥(51 0)^ ^Ef4^ S«2J ^ 

^171 scia'iii^ee ^nh4 m^sj <M^^^e^-^ii cn^oiiAisj o^^ij i^x^sf¥(520)^ ^ 

E^4= cii«sj grzhsf gresj mm^^•\^(5^o)o\\M mm^^Q ^'^m ^ ^Bh4^ cii^si td^mm &jJtmmQ 

. dienH^«(53o)^ ¥:?^sa£^ g^xfsf^ ^m^ cii^si ^nh4^ <y^^goii ¥ms^s sshoi biMr^^^e ^|3s^§^c^. 

g ghgoj «|^« ¥ssfSxioiiAi gfxufs m\E\m ^s.mmM u\m±^mm E^Mo^^^ ti|E™tj« (530)011 o^a. ^ ^goii 

2JS^ g^XFsF CIXIlQIOIEISj ¥^Sf^ae £ 5011 £A1EI 2P2 ¥fisfSX|Oll Sjggh SIP. 

2P2 ¥alf SxlOllAl SPS <M^g o^XUfM epi SOII. EiX-i Mf,^^ £l¥(51 0)^ glT^Bie^e 0|g5H>M ^XH xHaiSjH 91^ ^^CdOlEl 
9Ji A|3^M^. mm, g^XFfifOI^ (quantization band)2i SMR(Signal to Masked Thershold Ratio 

)^^^ §r^(short) M^ei s^en s^ss nam Aizh/^nh^si e::'!© aizixicmq pcm qioip mm ^mo\ 

M21/^m^ OHS¥(500)Oil Si^t^P. ei>^^P2^e ^^^S ISO/IEC 11172-32] 2^ 2g Mg^hci. 

3£II2 AI2H/^lIf4^ SaS¥(500)01l/d^ gt?^ £1 ¥(51 0)011 Al M^EfgJOII CUdf DCT(Modified DCT)M OlSmOl AI2fS«H| Ql 

OlEiM ^nh^' SS«oj pioiEi^ ^&§^CK 01 dH M^S] a:?l^ long/start/stop block&l S¥ 20480II2, short block 21 3 ¥ 3:?|:?^ 25621 M 

DCim B^mo. o\Dmx\s\ iifse mpeg-2 nbcoiiai Afg£i^ ^^m Mmmo, 

^Ol g>^XHf¥(520)^ ^nF4 S^2^ GHOIPM S lUf ^X[s\ CH^^^ ^mmm mO\A-\ ^^X[m CH^^J SNR(Signal-to- 

Noise Ratio) 2^01 gi,^^' £I¥(510)2J mm^21 SMR S^SQh ^^OHI£^ i^ilAhOI^(stepsize)M mD[Md\^M i>^X^§fE^P. gfXhsf^ ±^dJt 
g^X^sKscalaquantlzation)g AFg^DI. :>|g2ioi o^x[m step sizeSI 21/4 m A^gthP. g^Xhsf^ NMR StOI 0 dB 0|5^:?^ 4= IS 

e^p. 01 (m ^01X1^ ^xtmm mms^ ^ x^^\^{^2\ ^xm step size oii ciieh seoip. zi£i:i2 oiuzhi g,^x^^^^ ^d^^e ¥sm 
2 6g s^xhifs QjoiE-ig g>^^ol om ^ ^^soii 2jsh i^xufQ pxmpioiEi£j ¥^sf^^ae ^mm Bi^nH^ ¥(530)21 Aii¥ =?^m 

M^2S 2AI§^ 5!2SA1. bl^Mir¥(600). ¥^£F¥(610) ^ bl^riii^g ^^¥(620)2S 0I¥0I5!P. 

^Ol bl^^s^«(600)^ g.^ Xhlf ¥(520)011 A1 QlOIEig dl^ &¥1^ U^P. ¥^sf¥(610)^ d|MM^^¥(600) 

01IA1 bi^ mm^ m\Bm m 5j^^bi^{MSB)eM 2ouh ¥ssfam. >ii^aHAi bi^ bi^^e 20hAi ^m-mmQ. ^ 

D\ bl^>^ei!^^«(620)^ ^Oj ¥Ssf¥(61 0)011 Al ¥SSfS CII01EiM3h ¥SSf@ QlOIPMOIl g^g blM£l ^ 

fi2 bl^^^i!2S ^^§hP. 

blM^W¥(600) ^ ¥^lf¥(610)0llAi2| ¥:?f^ei ^^XhsfS PI0IEH2I ¥^Sf01l QjsH ^^Mm^\\ ^Sm^ PM3^ ^P. b|^ 

r^MHSI §:>1 (synchronization) {i\s.m U\^t^^^O\\ ^01 AH bl^>^^aio| /^jx^oil SSg &}^P. UA1 eiXi tilM^^ij ax^|0jl 

i^m BD\m ^s.m mQ. m\Ji pg2^ ois §EH2j M^e oissh^xioii am mmE}^m ^mmmo^ mz}, n omsi 

mms\ §EHoii iif£f ^^^^ xfoi::^^ thP. <:i]s2j ^^oii ojtdJtM m nensisi gj§^6isg ¥^ifapi ?iaHAH e m^sj mfe s^2f 8:'H2| 

i^B M^2^ U¥oi ufeip. oig:Hi mm^Ji bd\d\ rnmow ^^mm^ 2f§oii xhoi:?F sip. 

eiXH S13^ ^B 2| CH^Si g^X^SfS ^^gsVEl sICH SfXfSf blMSte ^^12 01 sIP ifX^Sf blM2^¥EI ^ ^^SOII SJ5H ^lAIS m 

^21 Hl^^l.^ ¥^fif ^^aoil SI6H ¥^^M t^P. H^IH g^^XFafsF^Al o^X^sf CH^SI S,^X^sf >^iJ 3:^1 §Sg ¥^sft[P. i^XHf bl 

^^xnf 3:?i §ssj ¥sm ^^sb eixi ^^xnf bi^u ^x[m ±m HD\m ^o\\a-\ m^^i}^ ma^m oi ^ 2^21 x\9\ BD\m 
mQm bi^^^g m ^ s^p. mm^ 01 ¥D\^^m ¥^sf5Pi soil eixi si4:g;i:3f bi^ s^oii Bj\m ^^^^m^^^ow 2iaH 
eixi ¥ssfaHAi bi^>^^goii x-iseH u^oii ^mmm m im^ m^^D^si ^d[^^2\ x^o|g ¥ssfm^ m^m A^gH^p. 3 
aiiii xhsii^ om gfx^s^@ ^moii Peh ¥ssfg thp.^ 

gfXFSfs -(^^21 ¥^sf&^<5^B g>^x^£^@ Mm,mm bi^cfo,^ ^ ^e^g :?^xi^ bi^e^iai ^oiAi ^pg 01 ^pg 

¥^sf6^^ bl^^ih ¥^lf(Bit-sliced Coding) A^§^^P. 0\^^\\ g^XFSf^ <i]^MOI ¥^sf£i^ geiOll ^M2J sign 

mO-Bm m dH sign §M2 ¥^sf£j:?il 9P. OjglHI ^S201l Caa^Ai ¥^2fg &iy5^p:?h bl^^SP X|^7?^XI Af§& bl^:?h a>i 

u ^^ohxi2 ^mmm n ^^^o\\ g^ii biM:±:Mije ^^mo. ccfafAi sxii^o^ ^&2g ::>i^2] ^mm ^^o\\ mm bd\\ '^m 4 ?io. 
a^xl°^ ^if20it 2^:>iigioi m p us ^^2^ ¥^mM am ^ps oi^:>ii Mg© biM^oi mm^ m^^^o ^o\^ iih ^^ai ^ g^xni 
Qiaoj >,gjoj 3:,!^ 3i^e2SAM ¥£Sfs am y ^ ^^^^ m^^si BD\m mo\m 4^ 910, bi^a^oi aigs bi^a^ 

ffip 2^o^§! iiH7?hxi grxhsfsf ¥ssf ei^&2^Mi sxii^siei it^ai^ 4^ siP. 

□^£^:P^X|^ i^B M^2j S^Oll^ BD\D\ Zi M^2J 1/821 8:?H2| M^2^ U¥01 Aie}/^nf4- eSijSf g^XHf 01 ^^X^^@ QIOI 

poll Ci1t^ ¥^£fg t^P. grx^fif iFSS 8:'H2] STB M^Q^P ^^^^ 41^6^^ ^01 OhUH ^' £1 M 1^ ¥ Oil Ai SUi^ 8:'H2J M^M 3:'H2j 

s«2^ ^E\m ssg oigahoi. 01 s^2}oii 2>ife 5 22f ^B grx^s^ cn^^e 2o^A^ zi M^oiiAi an42i qi«xh^' x^^\mc}, zibhai 3d\{ 
a«2i 2| ai«oii l:H§^ g^x^sf >^ij3:>i§Mg @p. eix-i g>^x^s^bl^ §sg ¥^sfSHQf. siqi o^x^sf bi^g ipgm 2j ^^nh dfs^ 
:}\x\^ e ^^921 biM^tr ¥ss^g m ^ sip. ^xh ¥s£fg am gib gfxfsfbi^sp ois ch^2i gfx^sfbl^:?^ s,vg 3° o^^ei 
¥^ifs afxi xiuxioi 3 grxFfifcH^B ^x[9\m^D\ 3 01^2] ?^x^2lbl^2f ^0^^ iiH b\^± ¥ssfg §^p. 3e.m oiim oig:Hi 

01!:^ CH^g ¥^lHr S^OilAi g,^Xfs[Q1^01l Qlth A^01^(stepsize ) §Sg 21X1 ¥ssfam B ^ 2,^Xf2f@ ^nf4^ ^gs2J Wt 
m 3 g^X^Sfbl^oil 8H&£lb ^#6HAi ¥sSfm:>ll @P. 

oi&i m^2\ nfse >lx^ 2ix-i!^2^ ^22::)^ ^b ^2^ ¥ssf£i3, bi^^^ii^^¥(620)oiiAi bt^^^^M =?^m:>\\ SP. ^ § 

:>l§a(sync). Hai&2i 3:^L M^2J gEH. ¥ssf 01^2] g^Xfsfbj^, 2| SIXfmCH^2| g^Xhsf :±:ij3::>l §5^, gfXfsfQ 2P2 <lils2] ^1 

bie^ggoiiAi biM2j ¥£§^ao^ bie^A^egs ;p^e^9l| ©p. 

2 7S ^3^1 2P2 ¥^Sf SxlOllAI b|^>,e§je ^SSfahfe 2P2 §X12i =?^m M^2^ £AI§h 5tl2£Al. b|e>weg« 

^¥(700), ^£Sf¥(710). ^gfXH^¥(720) ^nh4^AIZ>DHij¥(730)S OI^OISIP. 
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^^¥(700)^ ^'d\ ui^^^^m =?^o[ii di^e^ mQ^rn ^^mo. ^m.m^{7^o)^ sus ^m.s^ sxi^^ei ei^ 
s di^^i^goi s^MCHS ^Aioii meJtM biM. g^xhsf ±ms\ bd\, ^x[s^^ qioiei mm ^^sffe M^o^/d. hij^^^^m^ 
¥(70o)o\\M gQEEoii a>£f fee oim^ei eiaci^h di^s [j^b^d^bm ^ois i^xfabtes^ o^j^^ ^gio| ^^^i^ 

<:ii^^ ^^tho. ^^^4'/Alz^ dhs¥(730)^ ^gfxhsfs {iim.m Al^^s^£J ^^an/ci AhMx^:?h M^m ^ ?xn ^^c^. 

tb^ £ 8^ b|P2 ¥^£f SXISI mm5i^ £Alt^ ^o^AH. DCT¥(800). g/X^^^¥(810) Si bl^ii}|tJV(820)o^ Ol^OiSP. ^ m 

^Ol dICIS ¥S£f::'l01lAH QIOIEiM ^^IfsHAi d!^>i^ai^ ohMCH^^ dlM5»|lj¥(820)Oil SIQ. S ^^SOll 2\m 

xhfif^ pxiiQioiEiHj ¥^sfg,^se ^oi £ 8011 £Ai^ 2PS ^m.mo\Q\\ ^ aiP. 

DCT¥(800)^ aSiSj 3:?IM i^^b dlP2 tAs.m 0|<:iK)i^a&(DCT)6K)l ^nF4^ S^£J QIOIEH^ ^&§^P. ^1?! g^Xf£f¥( 

810)^ 9^21 QIOIEIM dl^iiHU¥(820)^ ¥^SH dlP2 QIOIEISi gQEOll C[^^^ ¥:?^§e(side inf 

ormation), StMOII §SM dl^y^g U¥I1 bl^^Q HBIIl ^II^4'¥EH feg ^IIf4-2| ^Al^S ¥sSf6HAl b| 

^ £ 8011 £Ai@ b^2^ ^01 gj£|o| i^^fe s^is^si bips ^^^¥P ocT^t^e oigsK:^ ^m^^ s^sj qiioiehm =?m om 2.^x[m 
eshoi ^^^^ g^xhsfe 4-^6H2 oi g^xfsf^ aioiEie £ 90ii sais b^2^ ^oi hhsm & 4^ siP. 

n Qm, ^Pi PxQ mmm 4phsi AH^M^c^si^siog 8x8)°^ ^gg^a. mm utM dct¥(800)m mm dots ^mm 

01 s^os £ gsi (c)oii £ais sixig 64:?h5j ^ms\ :f{\^m ^ sip. oise F,(i = 0.1,2 63) 

01 SI (TH. DIM ?>a^m¥(810)g e^H 2.^xm^Q. oiii:Hi g^xmahoj qioiehm pcfo (oi:?iai i = 0, ... ,63) si am, 01 g^Me ^x^^ 

OieilOl ^0\\ dH^mS £ 92J (d)2[ ^^01 9P. Xi^m ai¥M£l M^OIIAj ^JHe^XIE^ I2^E^ 4:4^21 M^OilAi 

e> ^XHSPI IIH^OII PIOIEISj B::?!^ £ 9SJ (e)£f ^e ^EJIM ^^Q, 

^xjtm^ aioiPM oig:?!! uH^Eh ^, xh dH^@ ?>^x^m Qioipoii b!^iiHU¥(820)M mm e ^^soii Qx\m ^mm ^^m ^mmo\ ¥s 
mm ^mm ^ aiP. nene. gssoii sishsj ciioiEiM mg^jog ¥sfifmoi bi^^i^ai^ o^^, 

£ log dips ¥^£f§xioiiAi ¥sfif@ u\^±^^m bips ^m.m sx\2\ m^£s £Aieh ^^^m. m^±^^ 

m^^{^0), ^^£f¥(20). ^^^Xh£f¥(30) ^ IDCT¥(40)o^ 0l¥Oi2!P. 

dl^^Mg ^^¥(10)^ ¥^£f& dl^^^iie ^^6H2 dl^esi gfi£M ^^thP. ^^sf¥(20)^ d|M>^^§j g 
^¥(10)01IAH efi£01l TtE} efi£:?F ^g dl^¥E-i ^S£:)h bt^g dl^S LH&i::'FS>M ^01£ g,^Xhafdl^2f g^^Xhsf ^iJ2| BZ^IM S 

¥:?h§M §J g>^xhsfs pioiEiM ^ss^t^p. m dips ¥ms^:?ioiiAi zii^t^ di^i^^i^iie a^^^o^A^ ^mmD\o\\M ¥d di^^m^^ 
QioiE-iM e ^^soiiAi nio^& efi£0ii a>ei>M biM^^^s ^xFSfaioiEiM ^ssFsm 01 m\Bm d\x\ii ^ ^ 

^x[m^ m\E^mm mmm ^ 9xq. o\ud\\ mm^ 64dw2\ ^^si s^xFsfPioipee ^mm^iowA^ mmm ^^h^ Mmmm 
s ^eH M^mm^Ji ^m^^mm^] z^x\m PioiEi^ ^ aiP. ^^x[m^(3o)^ ^mm^ 2>^xm ±m bd\9\ gfxhsfs ai 

OIPM SISH {li^S ^SIe^P. IDCT¥(40)fe ^^X}m^ td^M ^0l<^l^Ol^aS^(IDCT)6^O^ S2tS^2J blP2 ^S! 

mo. 



m ^^0\\ Hja^S, ^fiE.^ §5^M0l eiXH ¥^£f§^^Mi d|^::i^^^2J g¥:'^ 2iOiXI>1U mX\E}5E. M^SI ^IfM 4- 9XQ. 

SEm e ^^Sg QX\m QIOIEiM ¥S£fmfe AH^g ^^Oi:?| OHgOll Pg ¥Ssf g^^Oil 2\m ¥^sfS QIOIPM ^ ^ 

4^!°^ ^s^ir 4'£ 9X^\ mmm ¥^sf ^^^enf s,^^m 4^ sip. 

£§^ S ^^gg § CH SSM eiJH ¥^Sf8PI ITH^Oil SP2 ¥SfiF. blP2 ^^21 ¥Sa m 01£i IJhXI SEH(type) ^M^oj «^ 

(57) ^=?9\ 

¥^(sign) QI0IE12f 3:^1 (magnitude) QIOIP^ ^SSI PXIg QIOIEiM ¥^2fsfe ^SOII SAOiAl. 

ax\m ciioiEi =^ ;h4^2i bi^g oia aioiEis Rmm^ m^bow; 

PXll QIOIPMS ^^m^ HD\ Q\Q\E\ms\ b|^(Most Significant Bit)M^ Ol^OiXI^ bl^ Al^ (sequence) M rl^ 

§2J ¥^Sf^a0il ¥^fifah^ HI2B:»II: 

¥^£[9 bi^ Ai^^ m SOI o^y qioiehoii SHea^fe ¥^ PioiE-iMe ¥msfohfe xii3B:*ii: 
¥s2f£jxi ^g BD\ QIOI0 g efi£:'h feg bi^ Ai^i^^M :i:i§2j ¥^£f ^soii £]eH ¥^sf5h^ j;ii4B:ili; 

M4BD\\0\\M\ ¥ss[@ dl^ Al^:^^ ^ ¥^213X1 S^g ¥s QIOIE-IM ¥asfa|-^ li\5B:^U ^ 

§j jhisb:)!!© c\x\m aioiEisj dii^oii choh 4^iS5^fe xii6&:>tiM H&the Qx\m aioia ^m. 
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g^S 3. 

m=?%' 4. 

6jHEI ¥^sKHuffman coding) ^S^S ClXlg QIOlEi 

5. 

¥^SKArithmetic coding) ^S^S Sffe PXIl QIOIEl Vasfg^S. 

¥^(sign) QjOIElSf BI^Kmagnitude) QIOjEHS Ol¥0i£l ^^Sj PXIl PIOIEiM VaSfsfe gXIOII 9X0\M, 

QX\m QIOIEI rirgsi :iH=^^2| bje^ OI^CHXIfe OISQIOIEIS fie§h PM bjE U¥^ b|egi^^: 

o[M ¥ssfm£i, ^^:?| bi^^i^^ QioiEiM m ei2£:>^ bi^Moii Q^E^ qioieis sofai ¥aif5ni. ¥ssfaxi a^s 

6HS ¥S CIIOIEHM ¥£s^mfe ¥SSf¥: §1 

¥^SF¥0||/d ¥S2f@ GIIOIEiesj gQS b|^>ii^ge ^^Sfe bl^ej^^M SS&M C\X\m PIOIEH ¥sS^ s 

XI. 

7^161.^011 ai01/H. ^Oj ^^sf¥^ 

gfi£DII a>ef bl^s« ¥^IHr Ilii, 4i§ :)H4^2j b|e ^oiAi ¥^sfi^e ^SHS CIXI^ QIOIE-i Sxl. 

8. 

cixii GiioiEisj biMoil ease mo^ ess:?^ bi^ ¥^sf@ cixig qioieim s^xioii 9JiO\M, 

¥^§f& cixii QioiEi bi^^^iisj biM mo-^m m^m^ ui^^^^ m^¥; 
^^:'i ax\m aioiEiM ess^F bi^¥EH es^u^ bi^^ u^Bi:^^^A^ ^^s^a^^ ^msf¥; ^ 

^Ol ^s§f¥01IA] ^^fif^ QIOIE-iM^¥EH bl^OII CHHf ¥Pf SSM ^i.^aij/d 3| AH = oj Qx\m CIIOjEiM ^^^^ b|^^f^« 

m ^s^s pxig aioiEH mmm ^x\. 

;3l8fr01l SAOi/d, ^aSf¥^ 

4^:?! PXIl QIIOIE-ISj 3::)|CI!0IE1M mQ.E.D[ PX!^¥E1 mSL^Dl PXI^^ UIBi::>^0/H ±^S\ mmm^^OW 2I6H ^^sfm 

^ 3:'ICllOIEi^ssf¥: ^ 

CIXIl PI0IE12J ¥s(sign)CllO|EHM ^^ma^Oj OIM ^Ol ^^sfS BD\ aiOIElSf ^t^^fe ¥sGllO|Ei ^a§}¥S aiT&e ^ 

pxig PI0IE1 §xi. 

S^S 10. 

mm SE^ ;5ii9i.^oii sioi/d, ^sif¥^ 

PXIl PIOIE-iM bl^¥P b|E^ Lll3t:»FaA1 «i|Ei&^^ ^SSfmOI. b|M&?IS U¥i015! 

PIOIPM m^9.^ mfe PXIl PIOIEH ^SSfSxI. 

M?} 2PS ^S^m^ AI2l/^m4^ ggs¥; 

^nF4^ ±S2\ ^nm^ ch^^s g^xfsfsf^ grx^a¥: 

SfXFSfS GIIOIEIM bl^ UV^ biegf^^: 

HiMgs¥oiiAi girs mmm m m^mmmmsmm so^A^ ¥ssfen), ow^mM bi^ bi^gs eoh/n ¥ssfm^ 
¥s§f¥; ai 

^0| ¥s£f@ QIOlEi^^^ ¥ssf@ QllOIEieOil ^^^^ ¥:?hS|ei §eS¥EI b|e£i ^Q5E bje^^egg ^^S^fe bl^>.Eg 

¥e s&^&e ^s^^ 2P2 ^m.m 
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'S^i.^ 12. . 

s^sr 13. 

bl^g&S QIOIQM ^ 5l^?ltl|e(MSB)Mg ^maSHl. 3I1^6H/H dlM^Ei ^/HCHS bl^sg 2o^A^ ¥Ssf8h^ BPil; 

¥s§f@ QioiEiesf ¥^£fe QioiEiMoii mm ¥d\^21 s^m di^si gflSE biM^^sio^ ^^m^ B^IM 
s^if 14. 

;qii3iroii 2iOi/H, bi^^^g bi^:^^^ ^a]^ 

^nF^¥Ei ^n^4^£j ^/dCHS. bl^oj 3¥Ei 5! ^AiCHS ^S^^ SQIS ^^S. 

S^l,^ 15, 

^oi u\^±^mm ^^am di^esj ^s£m ^^©^^ d|e>^,eg m^^: 
mB\ BD\m ssm^ ¥:?F§a si ^j^m^ imam ^ssfm^ ^2Sf¥; 

<Mms Ai2ts^2j <m^^ ^t^m^ ^nh4^/A!e} dhs¥M si,^&s m^9.^ 2.qq, ^m§^ s^i. 

m^m 16. 

dlMi!^E^.g ip^sm biegoj eSSEM ^^ufe 

fee bie^Ei efis:?^ ye diM^ LH^1:?^^A^ ^o\^ grxfmbiMSf grxnf ^^usi b:?im s&sfe ¥:?^§s ^ ^xfsfs aioiEi 

g^t^ 17. 

¥SlfS dICIS GII0IE12J dl^^^ai^ ^^^5^- g^Xjo^| o^OjAH, 

di^^^^ne ^^mn di^M^ ^QES ^^m^ di^>:^g ^^¥; 

m^±^^ m^^owM ^fisoii fee diM¥Ei mQs^o^ ^e di^^ uisii^fSAi ^oi£ gfxhsfdiea^ o^^^^ 

^Ol ^gfXhlfS <Mgs «0l<iK)1^^^5^^ IDCT¥S ^S^^ g^^ b|Q|2 ^asf Sxl. 

S^t^ 18. 

JII17i,^01l 9JiO\M. ^^Sf¥fe 

b^e ^nh4*¥Ei fee ^s^^ ah^ dipe ^sSfgxi. 

s^tr 19. 

¥SSfS dips CII0IE|2j d|e>.ee}g ^^Sf^^ ^SOJI 2i01Ai, 

m^^^^m ^^mn di^goi gasg ^^moi fee d(^¥Ei es£Pf ye di^^ ul^j:7^^Al ^o^s g^xh§fdiM2f 

^^xm BD\m ¥:?^§s ^ 2.mmE ^\o\Bm ^m.mm^ Eh^i; 

^g^x^sfs ^M^g s«ol<:L^o^^^€^6^fe 5&&^s m^^^ dips ^^sf g^a. 
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